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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a glass substrate for a magnetic disk less liable to scuffing and breaking and to inhibit 
the corrosion of a metallic magnetic film on the glass substrate by chemically strengthened glass having a specified compsn. 
consisting of Si02, AI203, alkali metallic oxides, alkaline earth metallic oxides and Zr02. 

SOLUTION: Glass having a compsn. consisting essentially of by weight, 60-70% Si02, 1-12% AI203, 1-7% Na20, 9-16% K20 
(10%<Na2O+K2O<17%), 8-17% MgO+CaO+CrO+BaO and 0.5-5% Zr02 is chemically strengthened by immersion in a potassium 
nitrate or potassium nitrate-sodium nitrate mixed soln. at 400-530° C for 1-20hr to form a compressive stress layer having >5 
i m thickness from the surface of the glass and the objective glass substrate is obtd. using the resultant glass. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] A presentation substantially by weight % display Si02 60-70, aluminum 203 1-12, and Na2 O 1- 7, K2 O 9-16, Na2 
0+K2 O — 10-17, and MgO+CaO+SrO+BaO 8-17. and Zr02 0.5- 5 — since — glass substrate for magnetic disks which comes • 
to carry out chemical-strengthening processing of the becoming glass. 

[Claim 2] The glass substrate for magnetic disks according to claim 1 whose consistency is 2.7g/cc or less. 

[Claim 3] The glass substrate for magnetic disks according to claim 1 or 2 whose brittleness index value is 1/2 or less [ 7400m - 

[Claim 4] A presentation substantially by weight % display Si02 60-70, aluminum 203 1- 7, Na2 O 1- 7, K2 O 9-16, Na2 0+K2 O 
10-17, MgO 0.5- 9 CaO 0.5-10, SrO 0- 5 and BaO 0- 2 and MgO+CaO 5-13, and Zr02 0.5- 5 — since — becoming glass 
substrate for magnetic disks according to claim 1 , 2, or 3. 

[Claim 5] A presentation substantially by weight % display Si02 60-70, aluminum 203 1- 7, Na2 O 1- 7, K2 O 12-16, Na2 0+K2 O 
13-17, MgO 1- 7 CaO 1- 8 SrO 0- 3 and BaO 0- 1 and MgO+CaO 6-13, and Zr02 0.5- 4 — since — becoming glass substrate 
for magnetic disks according to claim 1, 2, 3, or 4. 

[Claim 6] The glass substrate for magnetic disks according to claim 1 , 2, 3, 4. or 5 which has a compressive-stress layer with a 
thickness of 5 micrometers or more from a front face. 

[Claim 7] The glass substrate for magnetic disks according to claim 1, 2, 3, 4, 5, or 6 characterized by carrying out chemical- 
strengthening processing by immersing giass in the mixed liquor of a 400-530-degree C potassium nitrate, or a this and a sodium 
nitrate for 1 to 20 hours. 

[Claim 8] The magnetic disk which comes to prepare a substrate layer, a magnetic layer, a protective layer, and a lubricating 
layer one by one on the glass substrate for magnetic disks according to claim 1, 2, 3, 4, 5, 6, or 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the glass substrate for magnetic disks, and a magnetic disk 
[0002] 

[Description of the Prior Art] As for a magnetic disk, a magnetic film and a protective coat are formed of processes, such as a 
spatter, plating, and vacuum evaporations on a substrate, and, generally it is observed as an ingredient of the substrate for 
magnetic disks which fitted densification from the reasons of glass being excellent in surface smooth nature, and being hard, and 
its deformation resistance being large, and there being little surface discontinuity. 

[0003] When the giass containing alkali comparatively cheap as a glass substrate, for example, soda lime silica glass, is used, and 
the bottom of a humid environment and ageing processing are carried out especially, it is found out that alkali ion deposits from 
the part which a part or glass with thin magnetic films, such as the pinhole section of a magnetic film or a periphery of a 
magnetic film, exposed, this serves as a trigger, and a magnetic film corrodes or discolors. 

[0004] Moreover, compared with substrates, such as the conventional aluminium alloy, disruptive strength of a glass substrate is 
low. Therefore, existence of few blemishes formed at the time of wearing and the other handling by the spindle leads to breakage. 

[0005] Therefore, although giving a chemical strengthening to a glass substrate and forming a compressive-stress layer in a front 

face is performed, just it is inadequate in many cases. 

[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention solves the above-mentioned fault, and it is to offer the 
glass substrate which a blemish cannot attach easily and cannot damage easily while it improves the corrosion of the metal 
magnetic film on the glass substrate which had become a problem by the conventional soda lime glass silica 
[0007] 

[Means for Solving the Problem] A presentation substantially by weight % display Si02 60-70, aluminum 203 1-12, and Na2 O 1- 
7, K2 O 9-16. Na2 0+K2 O — 10-17, and MgO+CaO+SrO+BaO 8-17, and Zr02 0.5- 5 — since — it is the glass substrate for 
magnetic disks which comes to carry out chemical-strengthening processing of the becoming glass 
[0008] 

[Embodiment of the Invention] The presentation of the glass in this invention is explained below. Si02 It is the network former of 
glass and may be 60 - 70 % of the weight in this invention. If there is little this, it will become easy to attach a blemish and 
chemical durability will fall. When many [ too ], there is an inclination for the dissolution to become difficult. It is 62 - 68 % of the 
weight more preferably. 

[0009] aluminum 203 While raising the chemical durability of glass, the rate of the ion exchange which permutes the alkali metal 
of the glass surface section with alkali metal with a more large ionic radius is increased, there is an operation carried out that it 
is easy to make deep compressive stress form, and it may be 1 - 12 % of the weight in this invention. The dissolution will become 
difficult if there is too much this. It is 7 or less % of the weight more preferably. 

[0010] Na2 O becomes the main component by which the ion exchange is carried out at the time of a chemical strengthening 
while it lowers the viscosity at the time of the glass dissolution and promotes the dissolution. In this invention, it may be 1 - 7 % 
of the weight. When there is too much this, it is chemical durability not only falling but Na+. In order for many ion to deposit to a 
glass substrate front face, there is a possibility that the corrosion resistance of a magnetic film may deteriorate. It is 4 or less % 
of the weight preferably. 

[0011] Addition of K2 O raises the rate of the ion exchange at the time of a chemical strengthening. Moreover, by permuting a 
part of Na2 O, the addition of Na2 O is reduced and the corrosion resistance of a magnetic film can be raised. Conversely, if K2 
O increases and Na2 O decreases too much relatively, the ion exchange itself will stop being able to happen easily. The addition 
of K2 O is made into 9 - 16 % of the weight in this invention. It is the viewpoint which makes the ion exchange easy, and K2 O is 
13 % of the weight or more 12% of the weight or more especially preferably. Moreover. K2 0+Na2 O is the above viewpoint and 
may be 10 - 17 % of the weight. 

[0012] MgO. CaO, SrO, and BaO lower the viscosity at the time of the glass dissolution, and in order to make it easy to dissolve, 
they contain it 8% of the weight or more with a total amount. It is 13 % of the weight or more in a total amount preferably. On the 
other hand, when it exceeds 17 % of the weight with a total amount, there is an inclination for glass to become easy to get 
damaged and for devitrification temperature to become high. 

[0013] In order to make shaping by the float glass process easy, especially MgO considers as 1 - 7 % of the weight 0.5 to 9% of 
the weight, and especially CaO considers as 1 - 8 % of the weight 0.5 to 10% of the weight, and, as for especially MgO+CaO, it is 
desirable to consider as 6 - 13 % of the weight five to 13% of the weight. When there are too much these, there is a possibility 
that devitrification temperature may become high and shaping by the float glass process may become difficult. 
[0014] SrO can be added a sake [ on a dissolution disposition ], although it is not indispensable. Especially in order to make 
shaping by the float glass process easy, it is desirable to consider as 0 - 3 % of the weight zero to 5% of the weight. If there is 
too much this, devitrification temperature will become high, and there is a possibility that glass may become easy to get 
damaged. 

[0015] It is desirable to be able to add a sake [ on a dissolution disposition ], although BaO is not indispensable, either, and to 
consider as 0 - 2 % of the weight. When there is also too much this, devitrification temperature becomes high and there is a 
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possibility that glass may become easy to get damaged. 
[0016] Zr02 It is effective in raising chemical durability. In this invention, it may be 0.5 - 5 % of the weight. In respect of the 
improvement in chemical durability, it contains 2% of the weight or more preferably. On the other hand, when many [ too ], 
dissolution nature falls and there is a possibility that glass may become easy to get damaged. It is 4 or less % of the weight 
preferably. 

[0017] The glass substrate by this invention is As 203, Sb 203. P2 05. and F, CI and S03, in order to improve the dissolution 
nature of glass, clarity, and a moldability in addition to the above-mentioned component. It can add 2 or less % of the weight with 
a total amount. Moreover, it is La 203, Ti02 ( Sn02, and B-2 03 because of the improvement in chemical durability of glass. It 
can add 5 or less % of the weight with a total amount. Moreover, although ZnO can also be added for the improvement in 
chemical durability, in order not to spoil a float moldability, it is desirable to consider as 1 or less % of the weight. ZnO is not 
contained especially substantially preferably. 

[0018] Furthermore, coloring matters, such as Fe 203, CoO, NiO and Nd 203, and Se, are added, and the color tone of glass can 
be adjusted. The content of this coloring matter has 1 or less desirable % of the weight at a total amount. In addition, alkali 
components, such as K2 O and Na2 O, can permute an amount by U2 O a little [ this ]. The content of Li2 O has 3 or less 
desirable % of the weight. 

[0019] The brittleness index value B proposed by loans as an index value which shows the brittleness of glass in this invention is 
used (B. R.Lawn and D.B.Marshall, J.Am.Ceram.Soc, and 62 (7-8) 347-350 (1979)). here — the brittleness index value B — 
Vickers hardness number HV of an ingredient Fracture toughness value KC from — several 1 defines 
[0020] 

[Equation 1] B=HV /KC (1) 

[0021] As for the brittleness index value of the glass of this invention, it is desirable that it is 1/2 or less [ 7400m - ], and it is 
1/2 or less [ 7300m - ] more preferably. Moreover, a chemical strengthening is possible for the glass of this invention. A 
chemical strengthening is usually performed by immersing a glass plate in potassium-nitrate melt or the mixed melt of a 
potassium nitrate and a sodium nitrate. Especially in the glass of this invention, 5 micrometers or more of compression-pressure 
layers with a thickness of 10 micrometers or more can be produced from a front face according to a chemical strengthening. 
[0022] As mentioned above, in being hard to attach a blemish, since the conventional glass for magnetic disks and the chemical 
strengthening more than equivalent are possible for the glass of this invention, it can reduce breakage fear in use sharply as the 
inside of a production process, and a product. In addition, 2.7g/cc or less of consistencies of the glass of this invention is 
2.6g/cc or less especially typically. This also makes the impact at the time of fall small, and makes fear of breakage small. 
[0023] Moreover, float shaping is sometimes possible as one important description of the glass of this invention. Namely, 104 
which is the molding temperature at the time of float shaping Compared with the temperature which shows the viscosity of a 
poise, devitrification temperature is low. Therefore, float shaping is possible, without producing faults, such as devitrification. 
[0024] The glass of this invention can be manufactured by the following approaches, for example. That is, the raw material of 
each component usually used is prepared so that it may become a target component, this is continuously supplied to a fusion 
furnace, and it heats and fuses at 1500-1600 degrees C. This melting glass is fabricated to predetermined board thickness with a 
float glass process, and is cut after annealing. 

[0025] In the glass substrate of this invention, chemical-strengthening processing of the glass plate cut by predetermined size is 
carried out. What is necessary is just to perform chemical-strengthening processing by the well-known approach. That is, it can 
carry out by taking out, after glass goods are immersed in the mixed liquor of a 400-530-degree C potassium nitrate, or a this 
and a sodium nitrate for about 2 to 20 hours, and cooling slowly. 

[0026] What is necessary is just to prepare a substrate layer, a magnetic layer, a protective layer, and a lubricating layer one by 
one on a glass substrate with the glass substrate for magnetic disks of this invention, in order to form a magnetic disk. 
[0027] As a magnetic layer as a magnetic-recording layer used by this invention, Co system alloys, such as a Co-Cr system, a 
Co-Cr-Pt system, a Co-nickel-Cr system, a Co-nickel-Cr-Pt system, a Co-nickel-Pt system, and a Co-Cr-Ta system, are 
preferably employable. As a substrate layer prepared in the bottom of a magnetic layer in order to improve endurance and 
magnetic properties, it is nickel layer, a nickel-P layer, Cr layer, and Si02. A layer etc. is employable. 

[0028] In this invention, the metal or alloy layer which consists of Cr layer, a Cr alloy layer, and other ingredients can be prepared 
on a magnetic layer or in the bottom. 

[0029] In order to be able to use carbon with a thickness of 50-1000A or the layer of a silica and to form a lubricating layer as a 
protective layer, the fluid lubrication agent of a perfluoro polyether system with a thickness of about 30A can be used. 
[0030] 
[Example] 

According to the conventional method, it prepared and mixed about four kinds of presentations of Examples 1-4 shown in the 
<creation of tabular glass> table 1, and the glass batch was prepared. Subsequently, the glass batch was put into Pt-Rh10% 
crucible with a capacity of about 500ml, and it melted for about 4 hours including churning of about 1 hour for homogenization at 
1500 degrees C, was beginning to pass on the carbon plate, and considered as tabular, and after annealing, it cut and ground 
according to the conventional method, and the tabular glass sample of about 1mm thickness was obtained. In addition, Examples 
1-5 are examples and Examples 6 and 7 are examples of a comparison. 

[0031] The devitrification temperature of these glass, and 104 The temperature of a poise, and 102 The temperature of a poise, 
strain point temperature, and a brittleness index value were measured, and it wrote together to Table 1. Subsequently, the 
tabular glass sample of Examples 1-5 was cut and ground, and it created each 20 circular glass disk substrates of the shape of a 
doughnut with the outer diameter of 65mm, a bore [ of 20mm ], and a thickness of 0.635mm. 

[0032] The brittleness index value (unit: m-1/2) was calculated as follows. The big problem at the time of applying a brittleness 
index value to glass is the fracture toughness value KC. It is hard to evaluate correctly. However, as a result of examining some 
technique, these people have found out that brittleness can be quantitatively evaluated from the relation between the magnitude 
of the marks of the indenter which remains in a glass front face, and the die length of the crack generated from the four corners 
of marks, when the Vickers indenter is pushed in. The relational expression is defined by the formula (2). Here, P is the pushing 
load of the Vickers indenter and a and c are the die length (overall length of two symmetrical cracks containing the marks of an 
indenter) of the crack generated from the diagonal length and four corners of the Vickers indentation, respectively. A brittleness 
index value is evaluated using the dimension of the Vickers indentation driven into the front face of various glass, and several 2 
[0033] 
[Equation 2] 
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c/a=0.0056B2/3 P1/6 (2) 

[0034] The probability for a blemish to damage the glass substrate of Example 7 at the time of rotation that it is easy to attach 
since a brittleness index value exceeds -1/2 7400m will be large. 

[0035] It performed chemical -strengthening processing each about ten substrates of the <chemical-strengthening nature test> 
above-mentioned glass disk. That is, about Examples 1-4 and Example 7. it was immersed in the 480-degree C melting 
potassium-nitrate salt, and was immersed in the 450-degree C melting potassium-nitrate salt about Example 6 for 10 hours, 
respectively, and chemical-strengthening processing was performed. About each above-mentioned glass disk substrate, the 
result of having measured the thickness of a surface pressure shrinkage stress layer in main surface stress meter FSW-60 made 
from Toshiba glass is written together to Table 1. The glass substrate by this invention can produce a compressive-stress layer 
10 micrometers or more so that clearly from a table. 

[0036] It is a spatter on each main front face of <moisture-proof test of magnetic-recording medium> above-mentioned a non- 
strengthened article and, and a strengthening article. After forming the substrate layer which consists of Cr with a thickness of 
about 500A, the Co-30 atom %nickel alloy magnetic layer with a thickness of about 600A was formed, the carbon protective coat 
with a thickness of about 300A was formed on it, and the magnetic-recording medium was obtained by applying the fluid 
lubrication agent of a perfluoro polyether system on it further. The moisture-proof test was carried out by holding on 80 degrees 
C and the ambient atmosphere conditions of 90%RH about these for 100 hours. 

[0037] The brittleness index value of the glass substrate by this invention is 1/2 or less [ 7400m - ], and a blemish cannot attach 
it easily so that more clearly than a table. Therefore, there are no problems, like breakage takes place at the time of rotation that 
it is hard to attach a blemish at the time of wearing and the other handling by the spindle. Furthermore, as for the magnetic- 
recording medium which consists of a glass substrate of Examples 1-5, non-strengthened elegance and a strengthening article 
were not accepted for discoloration. Moreover, devitrification temperature is 104 which is the shaping viscosity of a float glass 
process. It turns out that it is lower than the temperature equivalent to a poise, and suitable for manufacture by the float glass 
process. 

[0038] On the other hand, discoloration was accepted having covered in the field the non-strengthened elegance magnetic- 
recording medium which consists of a glass substrate of Example 6 from the interface of a Co-nickel alloy layer and glass over 
the range of 2-3mm from the end face of the inner circumference of a disk, and a periphery, and, similarly discoloration was 
accepted over the range of 1-2mm by the strengthening article magnetic-recording medium which consists of a glass substrate 
of Example 6. 
[0039] 
[Table 1] 
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[0040] 

[Effect of the Invention] Compared with the glass substrate which used soda lime silica glass, a blemish cannot attach the high 
intensity this invention glass substrate for magnetic disks easily, and corrosion resistance and aging-proof nature are extremely 
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excellent. Furthermore, the glass substrate for magnetic disks of this invention also fits shaping by the float glass process. 
[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the glass substrate for magnetic disks, and a magnetic disk. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] As for a magnetic disk, a magnetic film and a protective coat are formed of processes, such as a 
spatter, plating, and vacuum evaporations on a substrate, and, generally it is observed as an ingredient of the substrate for 
magnetic disks which fitted densification from the reasons of glass being excellent in surface smooth nature, and being hard, and 
its deformation resistance being large, and there being little surface discontinuity. 

[0003] When the glass containing alkali comparatively cheap as a glass substrate, for example, soda lime silica glass, is used, and 
the bottom of a humid environment and ageing processing are carried out especially, it is found out that alkali ion deposits from 
the part which a part or glass with thin magnetic films, such as the pinhole section of a magnetic film or a periphery of a 
magnetic film, exposed, this serves as a trigger, and a magnetic film corrodes or discolors. 

[0004] Moreover, compared with substrates, such as the conventional aluminium alloy, disruptive strength of a glass substrate is 
low. Therefore, existence of few blemishes formed at the time of wearing and the other handling by the spindle leads to breakage. 

[0005] Therefore, although giving a chemical strengthening to a glass substrate and forming a compressive-stress layer in a front 
face is performed, just it is inadequate in many cases. 



[Translation done.] 



http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_eiie 



04/09/01 



1/1 ^— V 





* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Compared with the glass substrate which used soda lime silica glass, a blemish cannot attach the high 
intensity this invention glass substrate for magnetic disks easily, and corrosion resistance and aging-proof nature are extremely 
excellent. Furthermore, the glass substrate for magnetic disks of this invention also fits shaping by the float glass process. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purpose of this invention solves the above-mentioned fault, and it is to offer the 
glass substrate which a blemish cannot attach easily and cannot damage easily while it improves the corrosion of the metal 
magnetic film on the glass substrate which had become a problem by the conventional soda lime glass silica. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] A presentation substantially by weight % display Si02 60-70, aluminum 203 1-1 2 r and Na2 O 1- 
7. K2 O 9-16, Na2 0+K2 O — 10-17, and MgO+CaO+SrO+BaO 8-17. and Zr02 0.5- 5 — since — it is the glass substrate for 
magnetic disks which comes to carry out chemical-strengthening processing of the becoming glass. 
[0008] 

[Embodiment of the Invention] The presentation of the glass in this invention is explained below. Si02 It is the network former of 
glass and may be 60 - 70 % of the weight in this invention. If there is little this, it will become easy to attach a blemish and 
chemical durability will fall. When many [ too ], there is an inclination for the dissolution to become difficult. It is 62 - 68 % of the 
weight more preferably. 
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EXAMPLE 



[Example] 

According to the conventional method, it prepared and mixed about four kinds of presentations of Examples 1-4 shown in the 
<creation of tabular glass> table 1, and the glass batch was prepared. Subsequently, the glass batch was put into Pt-Rh10% 
crucible with a capacity of about 500ml. and it melted for about 4 hours including churning of about 1 hour for homogenization at 
1500 degrees C. was beginning to pass on the carbon plate, and considered as tabular, and after annealing, it cut and ground 
according to the conventional method, and the tabular glass sample of about 1mm thickness was obtained. In addition. Examples 
1-5 are examples and Examples 6 and 7 are examples of a comparison. 

[0031] The devitrification temperature of these glass, and 104 The temperature of a poise, and 102 The temperature of a poise, 
strain point temperature, and a brittJeness index value were measured, and it wrote together to Table 1. Subsequently, the 
tabular glass sample of Examples 1-5 was cut and ground, and it created each 20 circular glass disk substrates of the shape of a 
doughnut with the outer diameter of 65mm, a bore [ of 20mm ], and a thickness of 0.635mm. 

[0032] The brittleness index value (unit: m-1/2) was calculated as follows. The big problem at the time of applying a brittleness 
index value to glass is the fracture toughness value KC. It is hard to evaluate correctly. However, as a result of examining some 
technique, these people have found out that brittleness can be quantitatively evaluated from the relation between the magnitude 
of the marks of the indenter which remains in a glass front face, and the die length of the crack generated from the four comers 
of marks, when the Vickers indenter is pushed in. The relational expression is defined by the formula (2). Here, P is the pushing 
load of the Vickers indenter and a and c are the die length (overall length of two symmetrical cracks containing the marks of an 
indenter) of the crack generated from the diagonal length and four corners of the Vickers indentation, respectively. A brittleness 
index value is evaluated using the dimension of the Vickers indentation driven into the front face of various glass, and several 2 
[0033] 
[Equation 2] 

c/a=0.0056B2/3 P1/6 (2) 

[0034] The probability for a blemish to damage the glass substrate of Example 7 at the time of rotation that it is easy to attach 
since a brittleness index value exceeds -1/2 7400m will be large. 

[0035] It performed chemical -strengthening processing each about ten substrates of the <chemical-strengthening nature test> 
above-mentioned glass disk. That is, about Examples 1-4 and Example 7, it was immersed in the 480-degree C melting 
potassium-nitrate salt, and was immersed in the 450-degree C melting potassium-nitrate salt about Example 6 for 10 hours, 
respectively, and chemical-strengthening processing was performed. About each above-mentioned glass disk substrate, the 
result of having measured the thickness of a surface pressure shrinkage stress layer in main surface stress meter FSW-60 made 
from Toshiba glass is written together to Table 1. The glass substrate by this invention can produce a compressive-stress layer 
10 micrometers or more so that clearly from a table. 

[0036] It is a spatter on each main front face of <moistu re-proof test of magnetic-recording medium> above-mentioned a non- 
strengthened article and. and a strengthening article. After forming the substrate layer which consists of Or with a thickness of 
about 500A, the Co-30 atom %nickel alloy magnetic layer with a thickness of about 600A was formed, the carbon protective coat 
with a thickness of about 300A was formed on it. and the magnetic-recording medium was obtained by applying the fluid 
lubrication agent of a perfluoro polyether system on it further. The moisture-proof test was carried out by holding on 80 degrees 
C and the ambient atmosphere conditions of 90%RH about these for 100 hours. 

[0037] The brittleness index value of the glass substrate by this invention is 1/2 or less [ 7400m - ], and a blemish cannot attach 
it easily so that more clearly than a table. Therefore, there are no problems, like breakage takes place at the time of rotation that 
it is hard to attach a blemish at the time of wearing and the other handling by the spindle. Furthermore, as for the magnetic- 
recording medium which consists of a glass substrate of Examples 1-5, non-strengthened elegance and a strengthening article 
were not accepted for discoloration. Moreover, devitrification temperature is 104 which is the shaping viscosity of a float glass 
process. It turns out that it is lower than the temperature equivalent to a poise, and suitable for manufacture by the float glass 
process. 

[0038] On the other hand, discoloration was accepted having covered in the field the non-strengthened elegance magnetic- 
recording medium which consists of a glass substrate of Example 6 from the interface of a Co-nickel alloy layer and glass over 
the range of 2-3mm from the end face of the inner circumference of a disk, and a periphery, and, similarly discoloration was 
accepted over the range of 1 -2mm by the strengthening article magnetic-recording medium which consists of a glass substrate 
of Example 6. 
[0039] 
[Table 1] 



1/2 ^— v 



http://www4.ipdljpo.go jp/cgi-bin/tran^web.cgi^ejje 



04/09/01 





mi 


M2 


«3 


034 


0»J5 


«6 


017 


SiOs 


65.2 


61.7 


67.4 


63.0 


64.2 


72.5 


48.5 


AljO s 


4.0 


9.4 


4.1 


6.7 


6.7 


1.5 


14.8 


NbO 


1.9 


5.5 


4.9 


3.4 


1.4 


13.5 


5.3 


K»0 


14.1 


9.2 


10.2 


12.2 


13.5 


0.5 


6.5 


MgO 


4.4 


3.6 


4.5 


3.3 


3.6 


4.0 


3.8 


CaO 


7.0 


4.9 


7.2 


6.9 


7.2 


8.0 


6.6 


SrO 


- 


1.6 


0.4 


3.2 


2.9 


— 


7.0 


BaO 


- 


1.2 


- 


0.6 


— 


— 


5.5 


ZrOj 


3.4 


2.9 


1.3 


0.7 


0.5 




2.0 


Fe*0< 


0 1 










II. X 




NajO+SaO 


16.0 


14.7 


15.1 


15.6 


14.9 


14.0 


11.8 


MgO +CaO +SrO +BaO 


11.4 


11.3 


12.1 


14.0 


13.7 


12.0 


22.9 


MgO +CaO 


11.4 


8.5 


11.7 


10.2 


10.8 


12.0 


10.4 


CC) 


1140 


1163 


1120 


1138 


1159 


980 


1180 


i o 4 ^x©a« cc) 


1192 


1187 


1138 


1147 


1185 


1040 


1046 


i o a x-ixamm co 


1590 


1618 


1578 


1578 


1616 


1460 


1444 


cc) 


657 


647 


623 


633 


658 


540 


636 




7200 


7300 


7200 


7200 


7100 


7100 


7800 


ffillS/S:*JJI^2 («m) 


10 


13 


14 


13 


12 


20 


18 


S&S (g/c c) 


2.52 


2.55 


2.49 


2.53 


2.51 


2.49 


2.77 




m 


M 


M 


m 






M 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi.eije 



04/09/01 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 1st partition of the 3rd section 
[Publication date] May 8, Heisei 15 (2003. 5.8) 

[Publication No.] JP.10-158028.A 

[Date of Publication] June 16 r Heisei 10 (1998. 6.16) 

[Annual volume number] Open patent official report 10-1581 

[Application number] Japanese Patent Application No. 8-319752 

[The 7th edition of International Patent Classification] 

C03C 3/087 

[FI] 

C03C 3/087 
[Procedure revision] 

[Filing Date] January 30, Heisei 15 (2003. 1.30) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0039 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0039] 

[Table 1] 



1/2 V 



http://www4jpdljpo.gojp/cg^ 04/09/01 



-• •••#■ • 





48.5 


14.8 


CO 
id 


co 


00 

CO 


CD 
CD 


o 


ID 

id 


o 

CN 


1 


11.8 


22.9 


10.4 


1180 


1046 


1444 


CD 
CO 

<D 


7800 


CO 


2.77 


* 


CD 


cn" 


in 
i — i 


ID 

CO 


ID 
O 


o 


O 
OO 


1 


1 


1 


i— 1 

d 


o 


o 

CN 


o 

CN 


o 

CO 


o 


o 

CD 


O 
^ 
ID 


o 
o 

b- 


o 

<N 


CN 


JfTT 
IN 




CN 
CD 


t> 

CD 




to 

CO 


CD 

CO 


CN 


o> 

CN 


1 


d 


1 




CO 


CO 

d 


05 
UD 


ID 
00 

1—1 


. CD 
CD 


CO 
ID 
CD 


O 

o 

1 — 1 


CN 
i — i 


i— i 
ID 
CN 






c 

CO 

cd 


t> 
CD 


CO 


CN 

CN 
i — i 


CO 
CO 


CD 


CN 
CO 


CD 
d 


d 


1 


CD 
id 


o 


CN 

d 


00 
CO 
i— i 


t- 

1—1 


00 

t> 

LD 


CO 
CO 

CD 


o 
o 

CN 


CO 
i — i 


CO 
LD 

CN 




cn 

w 


CD 


i-H 




CN 
O 

i— 1 


to 


CM 
1^ 


O 


1 


CO 

i — ( 


1 


i— i 

id 

i — ( 


i-H 

CN 

T— 1 


i — i 


o 

CN 

T—i 


00 
CO 

1 — 1 


QO 

to 


CO 
CN 
CD 


o 
o 

S3 




9 

CN 


m 


CN 


co 




ID 

id 


CN 
d 


CD 

CO 




CD 


CN 


cx> 

CN 


1 


i—« 


CO 
«— i 


ICO 
GO 


CO 
CD 

T-i 
1 1 


oo 

1—1 


00 

CD 
i—i 


c-~ 

CD 


o 
o 

CO 


CO 


lO 
lO 

CN 


m 


■— i 


CN 
CO 


O 


D> 


i—i 




o 


1 




CO 


d 


o 

CO 


TjH 
i— t 


i-H 


o 


CN 
OO 


o 


t- 
ID 
CD 


o 
o 


o 


CN 
ID 

CN 


m 




o 
c/3 


o 

3 




t*2 


O 

s 


O 

CO 

O 


s 


PQ 


o 


s 

eg 


O 
°? 
W 
4- 


PQ 

+ 
o 

4- 
O 

o 
+ 
o 

a 


8 

+ 

O 

a 


g 

m 
m 

4K 


g 
SI 

e 

K 

O 

i-H 


g 
m 

6 
K 

V 

CN 

o 

r-H 


g 
IS 

K 


-Isd 

m 

M 


Is 

■R 

m 
w 


U 
CJ 

\ 


<o 

K3 

K 

IK 

m 



Off S-33 

(3) or, /^/r«? oipj 



(19) B^H^tfJ? ( J P) (12)^ H§ P^^fS (A) (ll)4»lttUBI£H*4 

10-158028 

(43)^18 B ¥fi^O^ (1998) 6 ^160 

(5i)int.ci. 6 m*imn fr^mm^^ fi tzmm^mm 

C03C 3/087 C03C 3/087 



(2i)mi#§ 


#i¥8 


- 3 1 9 7 5 2 


(ii)mmA 


000000044 




















(22)tM^0 




(1996) 11^290 




*SCfiS = f 1 ftffll2*L©rt 2 TS 1# 


2^ 










(72)fgBJ# 


















1 5 


0 # 






















(72)f£BJi# 


















1 5 


0# 
























■*m mm 
















1 5 


0# , 































(54) imwv>&m mm.?* x^^7xi^j:OTif^ 



(57) imm 

M?5ilI%I^IWl:S i O, : 6 
0-70, Al, O, : 1-12, Na, O: 1-7, 
K j O: 9-16, Na : O + K, O: 10-17, M 
gO+CaO+SrO + BaO: 8-17, Z r O, : 
0. 5-5, T*5^7XW»MIltfe5I« 
5*^ X*ffi#^X£«. 



1 

[ttftM*CE>|BH] 

S iO, 6 0-70, 

Alz Oj 1-12, 

N a j O 1 - 7 , 

K, O 9-16, 

N a, O + K, O 10-17. 

MgO+CaO+SrO+BaO 8-17, 

ZrO, 0 . 5 - 5 , £ 
/^^7X^«MMLt^§I^f^^ffl^7 10 

X ^ o 

[«f*^2 ] «fl[^2 . 7g/cc^Tt^6if^Jil 
BB«©«»<rw X^ffl#^Xg*£. 

S i O i 6 0 - 7 0, 

A 1 j Oj 1 - 7 , 

N a : O 1 — 7 , 

K, O 9-16, 20 

N a , O + K, O 10-17, 

M g O 0.5—9, 

CaO 0.5-10, 

S r O 0 - 5 , 

B a O 0 — 2 , 

MgO+CaO 5-13, 

ZrO, 0.5-5, 

[«*3®5] ja^^ma36«^TH««jJc 30 

SiO, 6 0 - 7 0 , 

A 1 , O, 1 — 7 , 

N a 2 O 1 - 7 , 

K: O 12-16, 

Na 2 0 + K:0 13-17, 

MgO 1 — 7 , 

CaO 1 — 8 , 

S r O 0 - 3 , 

B a O 0 - 1 , 

MgO + CaO 6 — 13, 40 

Z r O, 0.5-4, 
*»5ft*B#ai, 2, 3 *fctt4SB«0«ft5 f -r'X^ 

#t*«*ai, 2, 3, 4 ££tt5 3E«COfl&*5 s * X 
[§l#^7] 4 0 0 - 5 3 0t©iH*'J^A^fcttu 

ntwithu ^Atoi^ai:^7xs: 1-20^ 

»±:-r*i95&E 1 , 2, 3, 4, 5 £fcti6flEtt<0«SC 50 



( 2 ) 10-158028 

2 

5 s * X*ffl#^X*«. 

[»*3S8] Mf*«l. 2, 3, 4, 5, 6*fcfc*7E 

ttttS. jBWBftKWTttSaia^w x*. 

[X9l®l¥fl&K91] 
[ 0 0 0 1 ] 

xsfi*5<fctf«^>r x* kbits. 

[ 0 0 0 2 ] 

[0 0 0 3 ] #5XgJ£ch LTit&fft^ffi&TJU* 'J £ 

timers c trasnti^. 

[ 0 0 0 4 ] ^7XllS«^*©7i^-^A^ 

[0005] m», #^xs«ic:>ffc:¥3affc&KL* 

[ 0 0 0 6 ] 
[ 0 0 0 7 ] 

S i O, 6 0 - 7 0, 

A I , 0 3 1-12, 

N a , O 1 - 7 , 

K, O 9-16, 

N a : O + K, O 10-17, 
MgO+CaO+SrO+BaO 8-17, 

Z r O, 0.5 — 5, 

tf^XgJST&So 
[ 0 0 0 8] 

^TaTCRit*. S i O: — 9 



3 

V * — ^ — 0 , 6 0 - 7 0lI%it 

£<» < k?)»*l/<tt6 2 - 6 81IX1?»5. 
[ 0 0 0 9 ] Ah O, ^xcD<t^ifXf££ra]± 

[ooio] Na ? oiztf? xmmmcDtetfL&Ttf , j& 
<, Na + -r ^■>^^f^xs«*®^#<trftti-r«»ct'5 

[ 0 0 11] Kr 0©asuptt^*^«r0-f *>3i&<D 
mSZZfa±Zl£Z>o Na, 0£-SBgi&-T£ C<h 

Na, 0(D^}JD§£<£M£i±\ «ttlK<DIf Ate 

< < f£Z>. **^TtiK, O CD^sfinSte 9 - 1 6 M»% 

tt«. -r ^>2e*&*a^-r*«^-r, k, ote*?£ 

L<ttl2lIX^±, ftCl 3li%^±T$»?)o * 
fc, K: O + Na, OWlOi^t?, 10-1 711 

[0012] MgO, CaO, SrO^i^BaOl^ 

[0 0 13] 7 P — hftfc ££/&^£^BfC^££:tf>{C 
tt» MgOtiO. 5-9Jt»%, 1 - 7 £ 

L, CaOliO. 5-1011%, ^;«1-8II% 
£/iM g 0+ C a Ota 5 - 1 3 ^{Cta6 

&&&&&& <&oy a- bmz&zi&m&mmiz 

[0 0 14] S r Ol^ittt)&:V^*8»ttlfiI±Ofc«) 

ciJoT^^o 7 p— bmiz <kz>f&m&®%tz-rz>fzit> 

[0 0 15] B a Ot>i&^Tttfcl*#«#ttft±©;fc«> 



3 ) &m¥- 10-158028 

4 

[0 0 16] ZrO, KMfc¥MilS^te£fflJi3i*SS&* 

[0017] £S#7X»«te±ffij£$m* 

ASz O, . Sb: O, , P: Os , F , CI, SO, 

10 tflMj\&ft±<Dltdb. L a , O, , T i O, , S n O 
i , B, O, £^«T5Mffi%^T8sj[jnT#3 < , £ £ Z 

[0018] Fe 2 O, , CoO, NiO, N 

d, o, > s em<z>m&tt*mmvx%?x<D&m&m 

fc*3, K: O, Na: 0^i:©7J^ 'J 
20 «, uWSfSSL ii OCl^Tt^ 0 Li: 0(D^ 

[o o i 9j *&miz$>^TX5rx<Dffi'2$:^'rmmm 
t. VT\zn->z\z<£^xmm2nfzMzmumB*m 

(B.R.Lawn and D.B.Marshall, J. Am. Ceram. So 
c. .62 (7-8) 347-350 ( 1 979) ) . JUI^mJIfiBta 

«SOt7*-XS$Hr ih«*«ttiKc 6ft ltd 

[ 0 0 2 0 ] 

[ft 1 ] B-Hv /K c ( 1 ) 

30 [ 0 0 2 1 ] *$&W<D# ? XOMZmmmt 7 4 0 0 m 
"'''^Ttfe^^i/l^iK, <fc01if^L<«730 

b<ta, Wft* U ^A^WBI^- h 'J^A©«*il»«fc:^ 

[ 0 0 2 2 ] _Li$CDJ; -5 K *: » 9! 0> # 5 Xtt * «rt*o€r 
*5, *58W®^7XttftS«i:liS«^2. 7g/cc 

So 

7 p— b&mmn i o 4 #-fx©tttt& 




( 4 ) 



5 

[ 0 0 2 4 ] *5£W<DX7Z>\*. feiiAti, *©<fco^ 
J^fftK&AL, 1 5 0 0 - 1 6 0 OtCiJOmt, 

4tmm\*&ft<D^fe'VftX&J:^ 0 -fUt>*>, 4 0 0- 
5 3 0tI©IBR*U ^A^fcl^ntiit MJ^At 
CD^^lCtf ^X^&£ 2 - 2 0 

[ 0 0 2 6 3 *%BHOMf^X^ffl^7XSiCJ:o 

Ti&n, m&m. &mm* mmm*m?n&<k^<> 
[0027] *&w^m^znz>mm.$z&m t^T<DM 

te/ftbTte, Co-Cr^, Co-Cr-Pt^, C 
o - N i - C r 2fc , Co-Ni-Cr-Ptl, C o - 
Ni-Pt*, Co-Cr-TaJ&fr<S:<0Co?fc'&&£ 

tc, «H4Jg©TfciS!^^nsTfl6JSi: ltd Nil, 
Ni-Pi, Cri, S i O: 
[ 0 0 2 8 ] ^BjTfte, Crjf, Cr^^/i, 

[00 29] §ililTH 50-1 00 0AOJP^ 
[ 0 0 3 0 ] 

[^M^J] 

^X(£>f£l£>^ I \Z^lsfcM 1 ~ 4 CD4M^O 
W84l/fc. #^T^S#>J 500mlC0Pt-Rhl0% 

iff*a*c^^x/ty ^$An 150 ot:T^MYb<Drci6^ 

[0031] :n^^/7Xw^iM, i o 4 
<£>*a^, io 1 #-fxoiaR, Mzmmm* 
mizis. m i (c^iebfco i - 5<o«jk^7x 

it>^$^)lr -111X^16 5mm, ^120m 
m, JP£0. 6 3 5mmOH-t7^WHI^7Xr^ 

[ 0 0 3 2 ] ffitsmmm : m te^Q^fC 

5. b^L, ^ffiHAf*, tK03i»©^&«W^fi 



10-158028 

6 

ITl^. -tOM^^tt* (2) tccto^a^n^o z 
PHh: y 7J-XJE^<£>t¥ L&<^S-e&0 a , c 

? ? y z <d±&) t*&5* #s#^x<D^®tc?r-5i^ 

[ 0 0 3 3 ] 
[&2] 

c / a = 0 . 0 0 5 6 B :/J P 1/1 (2) 
[ 0 0 3 4 ] W7C^7^«fili, l^|gil^7 4 0 

om" / ^ix.§©T*, mffi^^^t < ®&m\z&m-r 

[ 0 0 3 5 ] <^^^{b^^-x h>_hf2#^X^X^ 

i o &iz^^T<t¥&4tmm*ft ofc, -r^fr 

Ml IZ~Z>\,*T\*4 8 0X:<D&Mffim 

20 TJU^AttK, 0»J6 l:^^Tfj:4 5 QW&Mffi 

ffi^MOli&ffitStlitF SW - 6 0 fCT^ffiffilfi&JftrtJi 

fc<kz> \Z*5£W\Z&Z>13? Ts&m* 1 0 u mJ^± 

[ 0 0 3 6 ] <fl&«iB&&#<^fi^* h>±flS*3fi{fc: 

Of^^5OOA0Cr A^/^Til^^^Lfct, 
30 i^^ 6 0 0 A©Co-30 N i 

fifcb, -ecD±fCi¥$^ 3 0 0 A©#-#>«®Bi£JBriG 

iEfnao^sfc:* 9"^> ci Liz* ora»iB»«f*£»fc, 

f,{C*3UT80t, 90%RHOii^^fr-eiOO^ 
FIMtS E tied: 9Mt*S^X h£*Jfibfc. 

[ 0 0 3 7 ] &<k QWZfrfc&olZ. *5£W\Z&Z>j3? 
X&tiL<DM2t%mmte. 7 4 0 0m- ,/, ^Tt^D, I 

40 voni^v). Mi-50^7xs^^e)^^ 

ab^lO 4 ^-f Xlztt^-?Z>um<k 0 , ^u-h 

miz <kz>mmizftm'v&z> 

[ 0 0 3 8 ] M6<D#7 7>mWlfr$te2>5fcmk& 

— 3 mm©Mf;^^oTC o - N i £tf ^ Z> t 

<D&mfr*>mfoizfrifT&&&m&t>n. m6<dx^x 
mfofrztez&<t&mm.&mm&-v\*mc< 1 - 2 mm 

50 <0«Bfflt::*>/i-pT^£a*12a£> e>nfc. 




( 5 ) &mW- 10-158028 

7 8 
[0 0 3 9] [« 1 ] 







M2 


#93 


094 


095 


W6 


mi 


SiOa 


65.2 


61.7 


67.4 


63.0 


64.2 


72.5 


48.5 


AlaQs 


4,0 


9.4 


4.1 


6.7 


6.7 


1.5 


14.8 


Na 2 0 


1.9 


5.5 


4.9 


3.4 


1.4 


13.5 


5.3 


fcO 


14.1 


9.2 


10.2 


12.2 


13.5 


0.5 


6.5 


HgO 


4.4 


3.6 


4.5 


3.3 


3.6 


4.0 


3.8 


CaO 


7.0 


4.9 


7.2 


6.9 


7.2 


8.0 


6.6 


SrO 




1.6 


0.4 


3.2 


2.9 




7.0 


BaO 


— 


1.2 


— 


0.6 


— 


— 


5.5 


ZrO> 


3.4 


2.9 


1.3 


0.7 


0.5 


— 


2.0 


Fe 2 0 3 


0.1 


— 


— 


— 


— 


0.1 


— 




16.0 


14.7 


15.1 


15.6 


14.9 


14.0 


11.8 


JfeO +CaO +Sr0 +Ba0 


11.4 


11.3 


12.1 


14.0 


13.7 


12.0 


22.9 


MgO +CaO 


11.4 


8.5 


11.7 


10.2 


10.8 


12.0 


10.4 




1140 


1163 


1120 


1138 


1159 


980 


1180 


i o 4 #-rx<Dja« co 


1192 


1187 


1138 


1147 


1185 


1040 


1046 


io 2 ^x<Dmm eo 


1590 


1618 


1578 


1578 


1616 


1460 


1444 


ec) 


657 


647 


623 


633 


658 


540 


636 




7200 


7300 


7200 


7200 


7100 


7100 


7800 


E»Jfc*JSJP£ (Mm) 


10 


13 


14 


13 


12 


20 


18 


(g/c c) 


2. 52 


2.55 


2.49 


2. 53 


2. 51 


2.49 


2. 77 




m 


m 


m 


M 






m 



[ 0 0 4 0 ] a*€r*>«>T«n*. £e>fc, ^^w^mm.^* xtrnfi 




10-158028 

CMtB] ¥)&1 5*£5£8B <2 0 03. 5. 8) 

#HJ¥ 1 0- 1 5 8 0 2 8 
[&HB]¥ffil0^6^16H (1 99 8. 6. 1 6) 
C^a^ttl AWKfIM^R 10-1581 
CfflEMMf] #M¥8 - 3 1 9 7 5 2 

C03C 3/087 
[F I ] 

C03C 3/087 



[SUB] W15¥1^30B (2 0 0 3. 1.3 * HSIEfrflt] 

0) [fflJEWS] 

[**BtiE 1 ] [0 03 9] 

[flUEKftms] 9»h* cm ] 

[*E*WSB«] 0 039 * 





f) 1 


#y 2 


#IJ3 


W4 


#1] 5 


#1 6 


#J 7 


Si0 2 


65.2 


61.7 


67.4 


63.0 


64.2 


72.5 


48.5 


AI2O3 


4.0 


9.4 


4.1 


6.7 


6.7 


1.5 


14.8 


NaaO 


1.9 


5.5 


4.9 


3.4 


1.4 


13.5 


5.3 


KsO 


14.1 


9.2 


10.2 


12.2 


13.5 


0.5 


6.5 


MgO 


4.4 


3.6 


4.5 


3.3 


3.6 


4.0 


3.8 


CaO 


7.0 


4.9 


7.2 


6.9 


7.2 


8.0 


6.6 


SrO 




1.6 


0.4 


3.2 


2.9 




7.0 


BaO 




1.2 




0.6 






5.5 


Zr0 2 


3.4 


2.9 


1.3 


0.7 


0.5 




2.0 


Fe 2 0 3 


0.1 










0.1 




NasO-t-KjO 


16.0 


14.7 


16.1 


15.6 


14.9 


14.0 


11.8 


MgO + CaO + SrO + BaO 


11.4 


11.3 


12.1 


14.0 


13.7 


12.0 


22.9 


MgO +CaO 


11.4 


8.5 


11.7 


10.2 


10.8 


12.0 


10.4 


tkmrnm rc> 


1140 


1163 


1120 


1138 


1159 


980 


1180 




1192 


1187 


1138 


1147 


1185 


1040 


1046 




1590 


1618 


1578 


1578 


1616 


1460 


1444 




657 


647 


623 


633 


658 


540 


636 




7200 


7300 


7200 


7200 


7100 


7100 


7800 


f±mfcjjm&2 um) 


10 


13 


14 


13 


12 


20 


18 


( g/c c ) 


2.52 


2.55 


2.49 


2.53 


2.51 


2.49 


2.77 




m 


m 


m 


m 






m 



-SB 1- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS . 

□ lines or Marks on original document l 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




ADED TEXT OR DRAWING 



